This research aims to determine the effect of adding hull of mung bean sprouts extract to pH and characteristics of sensory yogurt probiotic. The research method used experimental with randomized block design. There were 4 additional treatments (1%, 2%, 3%, and 4% w /v hull of mung bean sprouts extract) with 3 replications. The data obtained will be tested further using the Duncan test. The addition hull of mung bean sprouts extract has a significant different effect on the pH and color characteristics of yogurt probiotic while giving no significant effect on the characteristics of aroma, taste, texture and overall acceptance. Addition hull of mung bean sprouts extract affects the pH of yogurt probiotic produced which is about 4.00 -4.11. The color preferences of the yogurt probiotic are on the scale of dislikereally likes and preferences of the aroma, taste, texture and overall acceptance of yogurt probiotic are on the scale of usual -like. The conclusion of this study is that the addition hull of mung bean sprouts extract can prevent a decrease in pH, causing a decrease in the level of preference for color and yogurt probiotic that produced is acceptable to consumers.
INTRODUCTION
Production probiotic yogurt generally uses the lactic acid bacteria Lactobacillus bulgaricus, Streptococcus thermophilus, and Lactobacillus acidophilus. Probiotic yogurt is one of the processed fermented milk which has better benefits than fresh milk because it can increase the growth of pathogenic bacteria and can be consumed by people who have lactose intolerance. Anyone who is lactose intolerant can consume yogurt because lactose is converted into glucose and galactose is fermented into lactic acid (Nikkhah, 2014) . Apart from the health aspect, texture and sensory yogurt are also seen in consumer acceptance.
Probiotic yogurt has texture properties such as viscosity and smoothness which is an important attribute on consumer acceptance. Tamime and Robinson (2007) state that the common physical problems that occur in yogurt are the low level of viscosity, the emergence of syneresis and a decrease in the ability of water holding capacity. This can cause a decrease in consumer acceptance of probiotic yogurt. One of the efforts to reduce the emergence of syneresis is to be able to use existing polyphenols in plants.
Polyphenols are secondary metabolites of plants that can interact with proteins to produce a form of proteinpolyphenol complexes (Jakobek, 2015) . Yildirim-Elikoglu and Erdem (2018) state that the function of proteins such as solubility and gel formation can change when interactions occur due to the addition of polyphenols. Polyphenol compounds have a strong attractive attraction for binding, and in some cases even precipitate proteins. Such interactions can cause microstructure changes in food as well as changes in functional characteristics of proteins and polyphenols (Unal et al, 2016) . Polyphenols also can give a sensation of taste bitter and can affect the color of food. According to Rodriguez et al. (2009) polyphenols can affect sensory characteristics such as the aroma, flavour, and color of yogurt. However, polyphenols can also have inhibitory activity for the growth of yogurt bacteria. This inhibitory activity is related to changes in cell membranes and bacterial cell walls (Rodriguez et al., 2009) .
Polyphenol compounds are capable of damaging cell membranes, activating enzymes, and denaturing cell proteins so that cell walls suffer damage due to decreased permeability resulting in stunted growth even to cell death (Damayanti and Suparjana, 2007 in Purwantiningsih et al., 2014) . One of the plants that contain polyphenol compounds is green bean sprout skin (bean sprouts). Singh et al. (2017) stated that bean sprouts contain polyphenol compounds. Bean sprouts (% dry matter) contain 3.41% ash, 9.56% crude protein, 47.77% crude fiber, crude fat 0.86%, BETN 38.39%, Ca 1.7% and P 0.28% (Rahayu, 2016) .
Besides being based on nutritional content, the use of bean sprouts as an additional ingredient in yogurt is because the amount of bean sprouts in Indonesia is very large. Rahayu et al. (2010) informed that the total production of bean sprouts in the Bogor area is around 6.5 tons/day and has an opportunity to produce bean sprouts of 1.5 tons/day. When production bean sprouts, there was a release of mung bean skin and this part was not used by the community so (2), 99-106 much that it became waste. Utilization of bean sprouts is still limited and not many data found the effect of bean sprouts on food products, especially yogurt.
Before testing the physical characteristics of probiotic yogurt, it is necessary to test the pH and consumer acceptance of probiotic yogurt added with bean sprouts. This pH test is carried out to determine the growth of the yogurt bacterial starter used. Bean sprouts, when dissolved in milk, is very easy to precipitate so that before the fermentation process will be filtered and left milk with bean sprouts extract. Therefore, this study aims to investigate the effect of adding bean sprout extract to the pH and sensory characteristics of probiotic yogurt.
MATERIALS AND METHOD
This research was conducted at the Food Processing Technology Laboratory, Faculty of Agricultural Industry Technology, Padjadjaran University. The ingredients used are bean sprouts from Cimahi bean sprout farmers, fresh cow's milk from the Faculty of Animal Husbandry, Padjadjaran University, sugar, freeze-dried starter Yogourmet, distilled water, buffer solution pH 4 and pH 7.
The tools used are stove, jar, pan, refrigerator, incubator, Shel Lab cabinet oven, Fomac Miller Machine grinder, 100 mesh stainless sieve, and Eutech Instruments pH-meter. The research method used experimental with randomized block design. There were 4 treatments adding hull of mung bean sprouts extract (1%, 2%, 3%, and 4% w / v) with 3 replications. The data obtained will be tested further using the Duncan test.
Research stages Bean sprouts flour production
Bean sprouts are washed with clean water and then drained. Clean bean sprouts are placed on a baking sheet and then dried using a cabinet oven with a temperature of 50 o C for 12 h.
After that, the bean sprouts are turned into flour using a grinder and then sieved using a 100 mesh sieve. The purpose of making bean sprouts flour is to simplify the process of dissolving bean sprouts nutrition because the surface area of the bean sprouts increases.
Starter production
Fresh cow's milk is pasteurized with a temperature of 65 ± 3 o C for 30 minutes then the temperature is lowered to 40 o C. After that, aseptically inoculated with freeze-dried Yogourmet starter then incubated at 40 ± 1 o C for 6 h.
Flour bean sprout extract yogurt production
Fresh cow's milk, bean sprouts flour and sugar (3% w / v) pasteurized at a temperature of 65 ± 3 o C for 30 min then the temperature is lowered to 40 o C. After that, aseptically inoculated with mother starter as much as 5% (w/v) then incubated at 40 ± 1 o C for 6 h. Probiotic yogurt powder bean sprouts extract which has been finished is stored in the refrigerator at a temperature of 5 ± 1 o C for 12 h before testing.
pH measurement
Testing the pH of the yogurt using a pH meter that has been calibrated with two pH 7 buffer solutions and a pH 4. The pH meter electrode dried with a tissue then rinsed with distilled water. Then the electrode dipped into the sample until the pH remains.
Sensory characteristics measurement
Sensory characteristics testing was carried out to determine the panelists' favorite responses to color, aroma, flavour, texture and overall acceptance of bean sprouts extract probiotic yogurt. This test based on a hedonic test conducted on 15 semi-trained panelists. Panelists were asked to provide an assessment of the sample with a 1-5 rating scale. Value 1 = Very dislike, 2 = Dislike, 3 = Average, 4 = Like and 5 = Really like.
RESULTS AND DISCUSSION pH
The pH value is a measurement of the acidity level of the metabolism results of lactic acid bacteria. The activity of lactic acid bacteria will reorganize lactose to 80% lactic acid and some organic acids, causing a decrease in pH value due to a large number of dissolved H + ions. The results of probiotic yogurt pH testing with the addition of hull of mung bean sprouts flour extract can be seen in Table 1 . Table 1 . the different concentration of hull of mung bean sprouts flour extract gives a significantly different effect on the pH value. The probiotic yoghurt pH value of hull of mung bean sprouts flour extract is around 4.00 -4.11 which is in accordance with the literature. According to Surono (2004) , yogurt has a pH range of 4.0 -4.5. The different probiotic yogurt pH produced by the addition of hull of mung bean sprouts flour extract can be caused by the polyphenol content in hull of mung bean sprouts. The polyphenol content is thought to inhibit the growth of lactic acid bacteria. According to Singh (2017) , extraction of hull of mung bean sprouts with water at 58 o C for 182 min produced polyphenols with a total phenol of 16.05 mg GAE/g and a total flavonoid of 0.24 mg QE/g. According to Pacheco-Ordaz et al. (2017) , the polyphenol component inhibits the growth of L. acidophilus. Strains of S. thermophilus and L. acidophilus show that they are very sensitive to the phenolic extract tested, including the fraction of grape seed extract at the lowest concentration (0.25 mg/mL) (Tabasco et al., 2011) . S. thermophiles bacterium is a bacterium that first grows in milk and provides formic acid and CO2 components for the growth of L. bulgaricus and L. acidophilus bacteria at the beginning of milk fermentation (Sieuwerts, 2016) .
The stunted growth of S. thermophilus by the addition of hull of mung bean sprouts flour extract can cause reduced activity of lactic acid bacteria so that the resulting pH is higher. Yogurt pH is caused by acid buildup due to the activity of lactic acid bacteria during the fermentation process. During the fermentation, lactic acid bacteria will change lactose into lactic acid (Djaafar and Rahayu, 2006) . Lactose is broken down into glucose and galactose by the βgalactosidase enzyme. The glucose produced is then broken down into pyruvic acid through the glycolysis pathway, then the pyruvic acid by lactate dehydrogenase is converted to lactic acid (Palmiro, 2017) . In addition, organic acids such as pyruvic acid and formic acid are also produced during the yogurt fermentation process and cause a decrease in acidity (Venica et al., 2014) .
Sensory characteristics Color characteristics
Based on table 2. the different concentrations of hull of mung bean sprouts flour extract gives a significantly different effect on the preference of the probiotic yogurt. The average value of panelists' preference for the probiotic yogurt color of hull of mung bean sprouts flour extract ranged from 2.73 (dislike) -4.33 (like). The addition of hull of mung bean sprouts flour extract reduces the color preference of the probiotic yogurt. The same results are obtained from yogurt drink with the addition of black tea extract which causes a decrease in color sensory compared with yogurt drink without the addition of black tea extract (Unal et al., 2016) . Yogurt with hull of mung bean sprouts flour extract has a whitebrownish white color. This brownish color is due to mixing of the white color of milk and the brownish-yellow color of the hull of mung bean sprouts flour extract.
According to Singh (2017) , the extraction of hull of mung bean sprouts with water at 58 o C for 182 minutes produces polyphenol compounds in the form of catechin and quercetin. This brownish color can be caused by the degradation of chlorophyll and flavonoid compounds in the hull of mung bean sprouts. If in the leaves, a degradation process of chlorophyll occurs, it will make the color of the drink to become dark. The degradative product of chlorophyll in the form of pheophytin will cause the color of tea drinks to become dark. Water-soluble flavonoid compounds such as quercetin, which makes green tea to become yellow (Chaturvedula and Prakash, 2011) .
Aroma characteristics
Based on Table 2 the different concentration of hull of mung bean sprouts flour extract gives no significant effect on the preference of the aroma of probiotic yogurt. The average value of panelists' preference for the probiotic yoghurt aroma of hull of mung bean sprouts flour extract ranged from 3.33 (normal) -3.67 (like). The treatment of the addition of hull of mung bean sprouts flour extract does not affect the preference of the aroma on the probiotic yogurt. This can be caused by the typical aroma of acid which is very dominant in influencing the aroma of the probiotic yogurt. According to Panagiotidis and Tzia (2001) , lactic acid, acetaldehyde, and diacetyl have a significant effect on the aroma characteristics of yogurt. This aroma is produced by the cooperation of Streptococcus thermophilus, Lactobacillus bulgaricus and L. acidophilus bacteria.
Taste characteristics
Based on Table 2 the different concentration of hull of mung bean sprouts flour extract gives no significant effect on the preference of the taste of probiotic yogurt. The average value of panelists' preference for the probiotic yogurt taste of hull of mung bean sprouts flour extract ranged from 3.53 (like) -3.00 (normal).
The taste of this yogurt is slightly bitter sour, but the administration of hull of mung bean sprouts flour extract does not make a difference in the preference of the taste on the probiotic yogurt. This can be caused by the more dominant sour taste of yogurt formed. The sour taste is caused by lactic acid formed. Probiotic yogurt of hull of mung bean sprouts flour extract has lactic acid around 0.87% -0.93%. According to Winarno and Fernandez (2007) , lactic acid produced during the fermentation process can increase acidity and decrease pH of the milk. The treatment of the addition of hull of mung bean sprouts flour extract gives a significantly different pH value on the probiotic yogurt, but the consumer's preference for taste is not significantly different.
This can be caused by the pH of the resulting yogurt is still in accordance with the general pH standard of 4 -4.5, so that the pH value does not affect the consumer's preference for the taste of the probiotic yogurt. The bitter taste can be caused by polyphenol compounds in the hull of mung bean sprouts flour extract. According to Singh (2017) , the extraction of hull of mung bean sprouts at 58 o C for 182 min is detected to contain polyphenol compounds in the form of catechins. Catechin compounds provide a sharp and bitter sensation in green tea (Heijnen et al., 2000) . According to Troszynska et al. (2006) , eating foods that contain lots of polyphenols will cause a sharp sensation. Increased polyphenol content can reduce consumer's acceptance of the food.
Texture characteristics
Based on Table 2 the different concentrations of hull of mung bean sprouts flour extract gives no significant effect on the preference of the texture of probiotic yogurt. The average value of panelists' preference for the probiotic yogurt texture of hull of mung bean sprouts flour extract ranged from 3.07 (normal) -3.53 (like). The texture of yogurt is seen from the panelists' preference for the thickness of hull of mung bean sprouts flour extract yogurt. This yogurt texture is thick. This is because, during fermentation, there is a decrease in pH and clumping of casein protein to form a gel. The formation of the gel causes the viscosity of the yogurt to increase and the texture of the yogurt to become thick (Foss, 2003) . The formation of the texture of hull of mung bean sprouts flour extract yogurt can also be caused by cross-linking of polyphenols -proteins. According to Yildirim-Elikoglu and Erdem (2018) , interactions between polyphenols and proteins can influence protein clumping and precipitation, so that it reduces protein solubility especially at pH values close to the isoelectric point of the protein.
Overall acceptance characteristics
Based on Table 2 the different concentrations of hull of mung bean sprouts flour extract gives no significant effect on the preference of the overall acceptance of probiotic yogurt. The average value of panelists' preference for the probiotic yogurt overall acceptance of hull of mung bean sprouts flour extract ranged from 3.07 (normal) -3.87 (like). The hull of mung bean sprouts flour extract does not give a significant influence on the overall acceptance of the probiotic yogurt. This can be caused by the addition of hull of mung bean sprouts flour extract on the probiotic yogurt which does not have a significantly different effect on taste, aroma, and texture, but only gives a significantly different effect on the color of the probiotic yogurt. 2.73 ± 0.96 b 3.33 ± 1.11 a 3.00 ± 1.31 a 3.53 ± 0.92 a 3.07 ± 1.16 a The asimilar superscript indicates a non-significant difference (P>0.05) Preference value: 1 = very dislike, 2 = dislike 3 = normal 4 = like and 5 = very like The overall acceptance is an impression received from all product characteristics. The overall characteristics of yogurt products that affect consumer's acceptance are aroma, taste, appearance (color) and texture (Majchrzak et al., 2009 ). Based on the overall acceptance of hull of mung bean sprouts flour yogurt extract, it can still be accepted by consumers.
CONCLUSIONS
Based on the results of the study, it can be concluded that the addition of hull of mung bean sprouts flour extract can prevent a decrease in pH, cause a decrease in the level of preference for color and produce probiotic yogurt that can be accepted by consumers. The treatment of 1% of probiotic yogurt of hull of mung bean sprouts flour extract is the treatment chosen and preferred by the panelists with product characteristics that have a pH of 4.00 and has a preference level of 4 (like) in color characteristics, while having a preference level of 3 (normal) to 4 (like) in aroma, taste, texture and overall acceptance characteristics. 
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